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Elementary Human Genetics,
a Help to Teachers
ELIZABETH

W.

REED*

ABSTRACT - Two pilot courses in human genetics, which were sponsored by the Minnesota Human Genetics League, are described. One was given in Minneapolis and one in Osseo, Minn.
Each course consisted of ten two-hour class sessions, carried professional credits and was geared
to the level of elementary and high school teachers, principals and special education personnel
who made up the class membership.

Human genetics is a subject of great interest to children and adults alike. Unfortunately, it is seldom covered
adequately in most high school or college biology texts.
Even college courses in beginning genetics neglect it. Yet,
what part of genetics can be more important to all of us
than some understanding of our heredity and how the environment interacts with it?
Try the quiz which follows; and even if you score 100
percent, do you think all your colleagues and acquaintances would do as well? Many people are uncertain
about the correct answers to questions like these seven,
primarily because they are not familiar with the scientific
data underlying the answers.
TRUE FALSE

1. Your bad heredity is somehow your
fault.
2. Your good heredity is · to . your
personal credit or to that of your
ancestors.
3. Hereditary ailments cannot be
treated.
4. Some races have better genes
than others.
5. If you are black, you naturally
have lower intelligence.
6. If there are bad genes in your
ancestry, you will know it.
7. There is no way of detecting genetic defects before birth.

Three common attitudes toward genetics in man are
discernible. The first is that "good genes" are somehow
concentrated in certain groups of people. This viewpoint
leads to an undue emphasis on heredity and tends to neglect environmental influences. The second attitude is the
reverse, that while genes may control fruit flies and peas,
there is no evidence that they are involved in the mental
processes of man. This leads to an undue emphasis on
the influence of the environment.
,:, ELIZABETH W. REED has a Ph.D. in biology from Ohio
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A third situation is common among graduates of recent biology courses which contained no information
about human genetics. These individuals are familiar
with the DNA molecule and the genetics of viruses and
bacteria but are ignorant of the results of twin studies
and research in human populations.
Persons representative of all those three attitudes
found the course material to be interesting and informative.
Course content was tailored to advance the primary
objective, which was to provide enough data on human
genetics to enable the class to understand the following:
The basis for individual differences.
How research in this field is done and how to
evaluate reports in the literature.
The results of basic studies in this field.
How to use classroom situations to teach about
individual differences with the primary aim of nurturing tolerance for such differences.
The course was designed especially for teachers by
taking into account their special interests and classroom
needs and by trying to supply material which may have
been lacking in their previous courses.
The introductory lecture was built around the relationship of genetics to many fields, such as archaeology, anthropology, history and politics. Examples such as the
crop plants developed by the Indians, marriage laws related to consanguinity and population control, and the
political aspects of Lysenkoism in Russia were used.
Two sessions were devoted to the historical development of the ideas about the mechanism of the transmission
of heredity from generation to generation. They began with
the early knowledge about the union of the egg and sperm
to produce a new individual and ended with elucidation
of the structure of the DNA molecule and the concomitant discovery of the operation of the genetic code. The
classical experiments which led to these discoveries were
described. This survey served as a review for some and
was new material for others. It was intended to provide
basic understandable information about the mechanism
of inheritance and its biochemical basis.
There followed a period devoted to simple genetic ratios such as dominant-recessive and sex-linked, and to
multigene effects, all related to human traits such as
PKU, albinism, hemophilia, height and IQ. A second
period covered chance combinations and simple probaThe Minnesota Academy of Science

bility as related to sex determination and genetic prognosis. Kingdoms have fallen and marriages dissolved on
the chance combinations of eggs and sperms, it may be
noted.
Methods of research in human genetics were described
next in some detail: twin studies, family pedigrees, IQ
correlations with degrees of relationship, and population
sampling. The recent data derived from large studies on
giftedness, retardation, race and IQ, and other aspects of
behavior were presented.
At appropriate times movies were shown and evaluated. During the last two or three sessions each class
member gave a five to ten minute report on an individually selected topic in genetics. These reports were required for credit in the course and also led to fruitful
class discussions on a wide range of subjects.
A mathematics teacher developed some probability
problems using simple genetic ratios. Several students reviewed current articles, books, and TV shows about human genetics, and these touched off discussions of the
ethical problems involved. Two English teachers made a
joint report on genetic investigations at Hiroshima,
prompted by an assignment to their regular students to
read "Hiroshima" by John Hershey. Several teachers devised classroom activities in genetics for their particular
grades, both to demonstrate genetic variability and to
teach beginning genetics. A librarian prepared a bibliography on genetics. Several principals collected audio-visual material and prepared a reference list. A family living teacher reported a case history of a family having
three children with celiac disease. The list could go on
and on, but these examples illustrate the great variety of
topics covered. All the reports were filed in the school
district offices for use by other teachers.
Evaluation by Class Members

The course was evaluated by both classes. Most of the
participants agreed that the objectives were achieved, and
class members said the material would be interesting and
relevant to their classroom. situations in more ways than
they had thought possible. Several stated that it had made
them more aware of human variability and more knowledgeable about the information which is available on hu-
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man genetics. Many had not known about Terman's
studies on the gifted or other large genetic studies on retardation and psychosis. Some felt that the greatest importance was to give them some tools for teaching tolerance for human differences.
Some teachers pointed out drawbacks and suggested
changes in the format. They bewailed the lack of a good
textbook, which, unfortunately, was the case. At present
there is no readable beginning text on the subject which
covers behavioral genetics. Several persons wanted more
course structure, including a final examination. One said
the DNA material was too difficult, another said it was
too easy.
As an example of how the course helped her, one
teacher related how she used a classroom situation to
teach tolerance. One day a child in her third grade class
asked why he was the only one in the room with red hair.
This gave the teacher the opportunity for which she had
been waiting. She pointed out that he had red hair because he had the heredity for it from his ancestors. She
immediately went on to point out that she had blue eyes
because her parents had blue eyes, commenting that she
couldn't have brown eyes even if she wanted them. She
then moved naturally to the next point, that Alice, a girl
in the class, had dark skin because her parents had dark
skins. This airing of genetic differences cleared the atmosphere in this classroom in a remarkable manner, the
teacher reported. It established the idea in the children's
minds that heredity, be it.hair color, eye color, skin color,
or whatever, is neither to tpe credit or discredit of the individual. It is just there, \{fact of life.
The idea that one is somehow responsible for one's
heredity is not confined to children. The concept which
must be stressed is that heredity is the result of chance
assortment of genes from ancestors. This is not to downgrade the influence of environment upon the expression
of hereditary traits. Mozart, if raised in the jungle, would
not have composed "Don Giovanni," but he might have
become the head drummer! On the other hand, no
amount of musical training can turn most other persons
into a Mozart!
Quiz answers:

All seven statements are false.
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